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SUMMARY
Introduction Ventricular septal rupture (VSR) in the acute myocardial infarction (AMI) is a rare but 
very serious complication, still associated with high mortality, despite significant improvements in 
pharmacological and surgical treatment. Therefore, hybrid approaches are introduced as new thera-
peutical options.
Case Outline We present an urgent hybrid approach, consisting of the initial percutaneous coronary 
intervention (PCI) of the infarct-related artery, followed by immediate surgical closure of the ven-
tricular septal rupture, for treatment of high risk, hemodynamically unstable female patient with AMI 
caused by one-vessel disease and complicated by VSR and cardiogenic shock. Since the operative 
risk was also very high (EUROSCORE II 37%), this therapeutic decision was based on the assumption 
that preoperative PCI could promptly establish blood flow and thereby lessen the risks, duration and 
complexity of urgent cardiosurgical intervention, performed on the same day. This approach proved 
to be successful and the patient was discharged from the hospital on the fifteenth postoperative day 
in stable condition.
Conclusion In selected cases, with high operative risk and unstable hemodynamic state due to AMI 
complicated by VSR, urgent hybrid approach consisting of the initial PCI followed by surgical closure 
of VSR may represent an acceptable treatment option and contribute to the treatment of this complex 
group of patients.
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INTRODUCTION
Ventricular septal rupture (VSR) in the acute 
myocardial infarction (AMI) is a rare but very 
serious complication, still associated with high 
mortality. Despite significant improvements in 
medical treatment and revascularization and 
surgical techniques, mortality ranges from 
24%-87% in surgically and higher than 90% 
in medically treated patients [1, 2, 3]. The 
diagnosis is confirmed by echocardiography, 
which differentiates VSR from the acute mi-
tral regurgitation, and locates and quantifies 
the rupture. Left ventricular dysfunction and 
magnitude of the left-to-right shunt are pri-
mary determinants of survival, as well as of 
the acute and chronic heart failure. Accord-
ing to current guidelines for diagnosis and 
treatment of AMI, early surgical repair of the 
ventricular septal defect (with concomitant 
bypass surgery, if required) is the treatment 
of choice, even in hemodynamically stable 
patients, since there is always a risk of rup-
ture extension and hemodynamic collapse 
[4]. Still, the operative risk is high, especially 
in hemodynamically unstable patients [3, 5]. 
Therefore, hybrid approaches are introduced 
as new therapeutical options.
CASE REPORT
An 80-year-old woman was admitted to Coro-
nary Care Unit (CCU) with clinical and elec-
trocardiographic signs of the anterior AMI, 
accompanied by congestive heart failure and 
harsh systolic murmur along the left paraster-
nal border. According to history data, she had 
chest pain on the evening before, but contin-
ued to be active and carry out home jobs. The 
following day, the chest pain recurred and was 
followed by dyspnea and fatigue, so she decid-
ed to go to hospital. On admission, the patient 
was adynamic, hypotensive, oliguric, with cold 
extremities and the heart rate was 100/min. 
Laboratory findings showed increased levels 
of troponin I (3,8 µg/L) and decreased creati-
nine clearance (50 ml/min), while the rest was 
within normal limits. Echocardiographic exam 
revealed 13 mm wide defect in the apical part of 
the ventricular septum, with significant left-to-
right shunt (pressure gradient 75 mmHg) (Fig-
ure 1). Left ventricular systolic function was 
severely depressed – the apex was entirely aki-
netic, septum and anterior wall were severely 
hypokinetic, the overall ejection fraction (EF) 
was 30% (biplane method). Based on tricuspid 
regurgitation 2-3+, indirectly estimated pres-     
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sure in pulmonary artery was 61 mmHg. Treatment was 
started initially with diuretics, nitrates and inotropes, but 
since hemodynamic instability persisted despite medical 
therapy, urgent coronary angiography was performed in 
order to proceed with surgical treatment as soon as pos-
sible. Coronary angiogram showed one-vessel disease, 
i.e. thrombotic occlusion of the “hook like” left coronary 
artery (LAD) in its proximal part. Immediately formed 
Heart team, consisting of cardiologist from the CCU, in-
terventional cardiologist and cardiac surgeon, decided that, 
because of extremely high operative risk (EUROSCORE II 
37%), percutaneous coronary intervention (PCI) of the in-
farct related artery should be performed before surgery, in 
order to establish coronary blood flow as soon as possible 
and decrease risk, duration and complexity of the cardio-
surgical intervention. Optimized balloon angioplasty was 
performed on proximal part of LAD (Figure 2) and, since 
adequate TIMI flow was achieved, the coronary stent was 
not implanted in order to lessen the risk of bleeding by 
withdrawal of loading dose of dual antiplatelet therapy. 
The patient was operated on the same day – successful 
surgical closure of VSR with patch plastic technique was 
performed. In the postoperative course, the symptoms 
and signs of heart failure gradually regressed and dual an-
tiplatelet therapy was started on the second postoperative 
day. Postoperative transthoracic echocardiographic exam 
revealed 1 cm wide hyperechogenic patch, on the position 
of previous VSD, without the signs of residual shunt. Left 
ventricular function was improved, an overall EF was 40%. 
On postoperative day 15, the patient was discharged from 
the hospital in stable condition.
DISCUSSION
Reviewing the literature, we found that, with the devel-
opment of interventional cardiology techniques, various 
hybrid approaches in the treatment of complex coronary 
patients have been described, mainly combining percuta-
neous transcatheter closure of VSR and surgical coronary 
bypass grafting. For instance, in most severe patients, per-
cutaneous closure of the defect was done as the initial, less 
invasive procedure, enabling hemodynamic stabilization of 
the patient until the final surgical treatment [6]. Hybrid ap-
proach was also successfully used in hemodynamically sta-
ble patients with posterior VSR complicating AMI, when 
the initial coronary bypass grafting was followed by elective 
percutaneous transcatheter closure of the ventricular septal 
defect [7]. Although recently published data from non-
randomized retrospective study by Sathananthan J. have 
shown non-inferiority of percutaneous closure compared 
to surgical [8], still, the experience with this approach is 
limited, and residual shunts are common [9]. Therefore, 
further technical developments and prospective trials are 
required to identify patients best suited for transcatheter 
closure. In our institution, early percutaneous closure of 
post-infarction VSR is not routinely performed.
Although according to current guidelines emergency 
surgical repair of the ventricular septal defect is neces-
sary in patients with AMI complicated by VSR, there is 
still no agreement on the optimal timing of this inter-
vention, because the operative risk is high (caused by 
necrotic, friable myocardium and often the hemody-
namically unstable state of the patient) and, on the other 
hand, delayed surgery carries the risk of rupture exten-
sion and hemodynamic deterioration [4, 9]. Our patient 
had most important predictors of death - older female 
with reduced renal function, large myocardial infarction 
with severely reduced ejection fraction and acute heart 
failure, as well as significant left-to-right shunt caused by 
VSR. Furthermore, she had signs of cardiogenic shock 
resistant to medical therapy. Since in patients with car-
diogenic shock, the only therapeutic option that short-
ens its duration and prevents end-organ damage is early 
correction of the defect [3], urgent surgical intervention 
was inevitable. On the other hand, the operative risk was 
also very high – calculated EUROSCORE was 37%, so 
we assumed that preoperative, less invasive opening of 
the infarct-related artery by primary PCI, could promptly 
establish blood flow and thereby provide better outcome 
by lessening the risk, duration and complexity of urgent 
cardiosurgical intervention. Reviewing the literature, we 
could not find any description of similar approach, prob-
ably because of very rare first patient’s presentation with 
Figure 1. Echocardiographic findings showing VSR
Figure 2. Coronary angiogram showing infarct-related artery (LAD) 
before and after percutaneous coronary intervention (PCI)  
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КРАТАК САДРЖАЈ
Увод Руп  ту  ра ко  мор  ског сеп  ту  ма (РКС) је рет  ка, али ве  о-
ма те  шка ком  пли  ка  ци  ја акут  ног ин  фарк  та ми  о  кар  да (АИМ). 
Пра  ће  на је ви  со  ком сто  пом смрт  но  сти бо  ле  сни  ка и да  нас, 
упр  кос зна  чај  ном на  прет  ку фар  ма  ко  ло  шког и хи  рур  шког ле-
че  ња ових бо  ле  сни  ка. Због то  га се све ви  ше уво  де хи  брид  ни 
при  сту  пи, као но  ве те  ра  пиј  ске оп  ци  је.
При  каз бо  ле  сни  ка Пред  ста  ви  ли смо хи  тан хи  брид  ни при-
ступ ко  ји се са  сто  јао од ини  ци  јал  не при  мар  не пер  ку  та  не 
ко  ро  нар  не ин  тер  вен  ци  је (ПКИ) ин  фар  ктне ар  те  ри  је, не  по-
сред  но пра  ће  не хи  рур  шким за  тва  ра  њем де  фек  та ко  мор-
ског сеп  ту  ма, у ле  че  њу ви  со  ко  ри  зич  не, хе  мо  ди  нам  ски не-
ста  бил  не бо  ле  сни  це са АИМ узро  ко  ва  ним јед  но  су  дов  ном 
ко  ро  нар  ном бо  ле  шћу и ком  пли  ко  ва  ним РКС и кар  ди  о  ге  ним 
шо  ком. Ка  ко је опе  ра  ци  о  ни ри  зик та  ко  ђе био ве  о  ма ви  сок 
(EURO SCO RE II 37%), ова те  ра  пиј  ска од  лу  ка је би  ла за  сно  ва  на 
на прет  по  став  ци да би пре  о  пе  ра  ци  о  на ПКИ мо  гла да сма  њи 
ри  зик, тра  ја  ње и ком  плек  сност хит  не хи  рур  шке ин  тер  вен-
ци  је бр  зим ус  по  ста  вља  њем про  то  ка у ин  фар  ктној ар  те  ри  ји. 
Овај при  ступ се по  ка  зао успе  шним у при  ка  за  ном слу  ча  ју и 
бо  ле  сни  ца је от  пу  ште  на из бол  ни  це 15. по  сто  пе  ра  ци  о  ног 
да  на у ста  бил  ном ста  њу.
За  кљу  чак Код хе  мо  ди  нам  ски не  ста  бил  них, ви  со  ко  ри  зич-
них бо  ле  сни  ка са АИМ ком  пли  ко  ва  ним руп  ту  ром ко  мор  ског 
сеп  ту  ма хи  тан хи  брид  ни при  ступ (ини  ци  јал  на ПКИ пра  ће  на 
хи  рур  шким за  тва  ра  њем де  фек  та) мо  же да бу  де при  хва  тљи-
ва те  ра  пиј  ска оп  ци  ја и до  при  не  се ле  че  њу ове ком  плек  сне 
гру  пе бо  ле  сни  ка.
Кључ  не ре  чи: акут  ни ин  фаркт ми  о  кар  да; при  мар  на ан  ги  о-
пла  сти  ка; руп  ту  ра ко  мор  ског сеп  ту  ма
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AMI already complicated by VSR (it more often happens 
in the early postinfarction period). In the presented case, 
this approach proved to be successful.
In selected cases, with high operative risk and unstable 
hemodynamic state due to AMI complicated by VSR, ur-
gent hybrid approach consisting of the initial percutaneous 
coronary intervention, followed by immediate surgical clo-
sure of VSR may represent an acceptable treatment option 
and contribute to the treatment of this complex group of 
patients.